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INTRODUCTION 

The 2014 Iowa Department of Transportation (DOT) Strategic Plan defined a vision of Smarter, Simpler, 

Customer Driven.  The 2016 Iowa DOT Transportation System Management and Operations (TSMO) 

Strategic Plan and accompanying Program Plan describe a TSMO-oriented approach towards managing 

and operating the transportation system in a way that will help achieve this vision.  TSMO is an approach 

to optimize existing infrastructure through better integration, coordination, and a systematic 

implementation of key operational strategies.  As stated in the TSMO Strategic Plan, ά²ƛǘƘƛƴ Lƻǿŀ 5h¢ 

there are multiple disciplines, offices and regions with the responsibility and ability to deliver safe and 

reliable mobility at the statewide and regional level.  TSMO does not replace any of the current 

responsibilities; instead, it offers resources and strategies to realize the full capacity of the existing 

transportation system, increase reliability, improve safety, and target safety and operational problem 

ƭƻŎŀǘƛƻƴǎΦέ TSMO is organized into eight service layers by the Iowa DOT, as illustrated in Figure 1.  

Figure 1 Iowa DOT TSMO Service Layers 
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DEFINITION OF COOPERATIVE AUTOMATED TRANSPORTATION 

The term Cooperative Automated Transportation (CAT) denotes a concept for automated transportation 

in Iowa that considers all modes and in which three basic elements work together:  

¶ Systems (vehicles, infrastructure, communications);  

¶ Services (operations, roadway design, vehicle and driver licensing, driver education and training, 

transit and mobility services); and  

¶ Real-time automated safety features (on-board vehicle-based, hand-held, and dispatcher-

based).   

All elements work together to improve safety, mobility, and efficiency. (A glossary for many of the terms 

and acronyms used in this document can be found in Appendix A. 

It should be noted that, in addition to autonomous vehicles, CAT addresses άŎƻƴƴŜŎǘŜŘέ vehicles.  

Connected vehicles are equipped with networked wireless communications features that are safe and 

interoperable. Connected vehicles can communicate with the following: 

¶ Other Vehicles - and is referred to as Vehicle-to-Vehicle (V2V) communications; 

¶ Infrastructure Systems - and is referred to as Vehicle-to-Infrastructure (V2I) communications; 

and  

¶ Roadway Users personal communications devices - and is referred to as Vehicle-to-Everything 

(V2X) communications. 

According to the Federal Highway Administration, άConnected vehicles could dramatically reduce the 

number of fatalities and serious injuries caused by accidents on our roads and highways.1έ /ƻƴƴŜŎǘŜŘ 

vehicles are part of a larger shift by the US Department of Transportation from helping people survive 

crashes to preventing crashes from happening in the first place. 

In V2V connectivity, vehicles communicate with other nearby vehicles 

regarding information such as location, speed, braking, and potentially 

dangerous situations such as cross traffic ahead. Examples of V2V safety 

applications include forward collision warnings, left turn assistance, and 

blind spot/lane change warnings.   

V2I connectivity means vehicles communicate with traffic signals, work zones, 

and other transportation infrastructure. Infrastructure that vehicles may 

communicate with include traffic signals, stop signs, toll booths, work or 

school zones, and railroad crossings.  Applications include red light violation 

warnings, curve speed warnings, stop sign gap assistance, reduced speed 

zones warnings ς lane closures (including work zones), roadside alerts, 

weather and road condition alerts, and dynamic travel guidance.  Buses, 

 
1 https://www.its.dot.gov/cv_basics/cv_basics_what.htm 

V2V Connectivity: 

Vehicles communicate 

with other nearby 

vehicles. 

V2I Connectivity: 

Vehicles 

communicate with 

transportation 

infrastructure. 

https://www.its.dot.gov/cv_basics/cv_basics_what.htm
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trucks, and emergency vehicles may also use V2I to request signal priority as they approach intersections. 

Vehicles would provide information such as speed, direction, and location to the agencies operating the 

network to support operational decision making, analysis, and planning.  

V2X includes vehicle communication with anything that may affect the 

vehicle, such as V2I and V2V, but also pedestrians, bicycles, and other 

individual travel modes.  An example of V2X may be an application that allows 

a pedestrian to alert nearby vehicles of his or her presence at a crosswalk. 

Connected vehicles will likely communicate using either short-range low 

latency secure connections (e.g. Dedicated Short-Range Communications 

(DSRC) or Direct Cellular-V2X) or wide-area cellular-based approaches, such as 4 or 5G Long-term 

Evolution (LTE).  Solutions may include communication hardware that broadcasts and receives data 

among vehicles, infrastructure and other devices in a local area, or they may include cloud-based solutions 

that allow data exchange among connected elements via existing and future cellular networks. 

Automated vehicles leverage sensors, cameras, radar, and Light Detection and Ranging (LiDAR) 

capabilities to independently increase awareness of the surroundings.  Note that automated vehicles may 

be autonomous (i.e., use only vehicle sensors) and/or may be connected (i.e., use communications 

systems such as connected vehicle technology, in which cars and roadside infrastructure communicate 

wirelessly).  

Automated vehicles refer to a wide range of assistance.  Figure 3 summarizes the six levels of automation 

as defined by the Society of Automotive Engineers (SAE).  Of the six levels, levels 0 and 1 capabilities are 

currently available in many production vehicles. A variety of production vehicles include level 2 

capabilities, with specific models from Cadillac, Tesla, and Audi approaching level 3. Levels 4 and 5 are 

being tested with limited real-world deployment, such as Uber and Waymo self-driving ride hailing 

services, but not available to the public. 

  

Figure 3 Levels of Automation in Vehicles as defined by SAE J3016TM 
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The distinction between levels of automation is not always simple nor well understood given that some 

vehicles may operate in various levels of automation based on owner/operator settings. The driver 

response to varying levels of automation as well as actual market delivery and actual adaptation of these 

capabilities is something to track and monitor in future versions of this plan. 

Connectivity is an important factor in realizing the full potential benefits and broad-scale implementation 

of automated vehicles. In some vehicles, these technologies are expected to converge such that vehicles 

are both connected and automated, with integration that allows vehicles to be operated automatically 

and communicate with other vehicles, the roadside, and other infrastructure to make safe, efficient travel 

decisions.  Nonetheless, some vehicles will operate automated features without connectivity while others 

will feature connectivity without automation. Figure 4 illustrates the integration of connected and 

automated vehicles. 

Integrating connected vehicle technologies with automation offers several advantages over the exclusive 

use of vehicle sensors (i.e. radar, LIDAR, cameras, and other on-board sensing). Vehicle connectivity can 

provide both guidance and warnings well beyond the range of on-board sensing. This happens today when 

the navigation tools on our phones warn you about debris on the roadway, vehicles stopped on the 

shoulder, or slow traffic ahead well in advance of you seeing it or the vehicles on-board equipment sensing 

it.  Finally, ǘƻŘŀȅΩǎ ŦŀǎǘŜǊ ŎƻƳǇǳǘƛƴƎ ǇƻǿŜǊΣ ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ŎŀǇŀōƛƭƛǘƛŜǎΣ ŀƴŘ ŘȅƴŀƳƛŎ vehicle data are 

providing a natural transition into connecting vehicles. In contrast, the publics perceptions, tolerance, and 

acceptance of full automation are unknown and so for now connectivity as opposed to automated is more 

viable to a broader range of travelers.  

 

Figure 4 Conceptual Integration of Connected and Automated Vehicle Technologies 
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INFRASTRUCTURE TO ENABLE COOPERATIVE AUTOMATED TRANSPORTATION 

The emergence of CAT, and expanded deployment in operations, will be enabled and ultimately be 

supported by two types of infrastructure, defined for purposes of this plan as follows: 

CAT Digital Infrastructure:    Digital infrastructure refers to the data, communications, and technology 

systems related to the electronic collection, processing, and transmission 

of information.  Examples may include the data describing work zone 

related lane closures and speed reductions, as well as the database, 

reporting system, and the systems that communicate this data to the 

vehicles. 

CAT Physical Infrastructure: CAT physical infrastructure refers to existing transportation infrastructure, 

changes or additions to the existing infrastructure, or deployments of new 

physical equipment or adaptations to the existing infrastructure to support 

CAT.  Example adaptations could include modifications to lane striping or 

signage to support automated driving systems like lane keeping which is 

ŀǾŀƛƭŀōƭŜ ƻƴ ǘƻŘŀȅΩǎ ǾŜƘƛŎƭŜǎΣ ǎǘǊǳŎǘǳǊŀƭ modifications to pavement or 

bridges reflecting changes to vehicle paths or following distances, as well as 

modifying existing traffic control devices to send and receive information at 

rates as high as 10 times per second to improve intersection safety.  

Roadside units (RSUs) that broadcast and receive data using low latency 

communications mediums are also examples of CAT physical infrastructure. 

SERVICE LAYER PLAN DEVELOPMENT PROCESS 

Developing this Service Layer Plan began with a review of a variety of resources, including the Iowa DOT 

Strategic Highway Safety Plan, TSMO Plans, State Transportation Plan, and I-80 and I-380 Planning Studies, 

as well as the Iowa Code (permanent laws enacted by the Iowa General Assembly). An overview of findings 

from review of these documents was presented at a Visioning Workshop on July 25, 2018. This Visioning 

Workshop engaged Iowa stakeholders to gain a mutual understanding of CAT activities and trends across 

the nation before having discussions about how Iowa DOT should anticipate CAT technologies. This 

workshop helped with understanding the challenges and needs in Iowa.  

A second workshop on September 20, 2018 involved completion of the Capability Maturity Model (CMM) 

for CAT with a group of Iowa DOT stakeholders. The CMM follows a process-driven approach to improve 

TSMO in six capability areas: culture, collaboration, organization and staffing, business processes, systems 

and technology, and performance measurement. This second workshop helped established a baseline for 

current Iowa DOT capabilities related to CAT and identified a number of recommendations and actions to 

advance agency practices.  A third workshop was conducted on March 26, 2019 to present a preliminary 

structure for this Service Layer Plan and discuss the prioritization of actions to advance CAT in Iowa. 

Figure 5 illustrates how the document reviews and Iowa stakeholder outreach were used to gather 

information that serves as the basis for this Service Layer Plan. Internal Iowa DOT stakeholder groups were 
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identified based on their anticipated roles with CAT to understand the challenges, needs, vision, and 

actions identified for CAT.  

 
Figure 5 Illustration of the Service Layer Development Process 

 

DOCUMENT CONTENT AND INTENDED USE 

This document is intended to serve as a tactical plan for managing the CAT Service Layer in a way that is 

consistent with, and supportive of, the Iowa DOT TSMO Strategic and Program Plans. The TSMO Strategic 

and Program Plans define an overall vision for optimizing existing infrastructure through better 

integration, coordination, and a systematic implementation of key operational strategies, and included an 

approach of eight service layer plans.  This document represents the CAT Service Layer Plan and therefore 

defines the tactical approach and action plans to accomplish CAT related aspects of the TSMO vision. The 

content will be used by Iowa DOT to manage operations, procurements, partnerships, developments, and 

deployments to accomplish the objectives defined within.  

Following this introduction, the remaining sections are organized as follows: 

¶ Challenges and Opportunities ς Includes a description of transportation challenges that could be 

addressed by CAT, as well as a series of objectives and tactics that support TSMO strategic goals 

while addressing challenges.  

¶ Description of Existing Conditions ς Provides a detailed description of existing services and 

systems that will likely be impacted by CAT, as well as existing studies in Iowa, existing organized 

efforts, legal issues, and observed trends and forecasts for CAT within Iowa, in neighboring areas, 

and nationally. 
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¶ Future Direction for Cooperative Automated Transportation in Iowa ς Describes seven elements 

of the future direction for implementing CAT in Iowa, together with a tactical approach for 

accomplishing the elements. 

¶ Gap Analysis ς Describes the analysis and criteria used to identify where services and other needs 

are unmet, as well as a list of actionable recommendations, specific performance measures for 

each service layer objective, a process for evaluating and correcting actions to meet the 

objectives, and a cost estimate by fiscal year that will be used to refine TSMO Program Plan budget 

estimates. 

¶ Action Recommendations ς Brief summaries of a series of actions to accomplish the tactics 

defined and advance towards the future direction for CAT in Iowa.  
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CHALLENGES AND OPPORTUNITIES 

Iowa DOT operates programs and services by analyzing trends, strengths and weaknesses, and then 

capitalizing on opportunities to make enhancements. This section provides a summary of some of the 

challenges encountered thus far by the Iowa DOT in achieving its vision of Smarter, Simpler, Customer 

Driven ς specifically those for which CAT may offer solutions.  Following this description of challenges is a 

description of the opportunities presented by related TSMO service layer plans and CAT to mitigate those 

challenges.  

CHALLENGES FACING IOWA TRANSPORTATION 

Iowa DOT recognizes three areas where CAT could address existing and future needs: enhanced mobility, 

safety, and freight movement. These challenges are presented below, as described in the Iowa TSMO 

Program Plan. 

¶ Mobility  ς Regarding mobility, vehicle-miles traveled (VMT) throughout Iowa increased by 38 

percent from 1994 to 2017, while lane miles increased by 2.1 percent. VMT and truck freight 

volumes are expected to continue to increase. IƻǿŜǾŜǊΣ ƎƛǾŜƴ LƻǿŀΩǎ ǊǳǊŀƭ ƴŀǘǳǊŜ, safety and 

accessibility are generally of greater concern than travel time reliability issues. 

¶ Safety ς Over 300 fatalities occur in Iowa each year, and severe crashes are more likely to involve 

drivers under 25 or over 65 years of age. The average number of incidents statewide in Iowa is 

approximately 3,000 per month, with an average duration of about 60 minutes for blocked lanes.  

Each minute a lane is blocked can lead to up to 5 minutes of delay, and for each minute that a 

primary incident continues, the likelihood of a secondary crash increases by 2.8 percent.  

¶ Freight Movement ς The movement of freight and agricultural commodities has shaped the Iowa 

landscape.  In addition to industries that create and ship products from within Iowa, I-35 and I-80 

represent key transcontinental highways used to transport large volumes of freight every day.  

The state also has a strong agricultural economy with many miles of low-volume, rural roadways 

used for local freight transport.   

An additional challenge is concern about funding.  For example, gas tax revenue is impacted by increased 

vehicle fuel economy and use of electric vehicles. This can present challenges related to staffing and costs 

associated with capital projects, operations, and maintenance, potentially increasing the challenges of 

preparing for the transformation to CAT.  The Iowa General Assembly has taken steps to address this by 

ŀǇǇǊƻǾƛƴƎ ŀ мл ŎŜƴǘ ǇŜǊ Ǝŀƭƭƻƴ ƛƴŎǊŜŀǎŜ ƛƴ ǘƘŜ ǎǘŀǘŜΩǎ ƎŀǎƻƭƛƴŜ ŀƴŘ ŘƛŜǎŜƭ ŦǳŜƭ ǘŀȄŜǎ ƛƴ нлмрΣ and by 

establishing motor vehicle registration fees for electric vehicles and hybrid vehicles in 2019. The 

connection between CAT and electric vehicles goes beyond the concern for funding.   Automated vehicle 

features and strategic mobility strategies often couple CAT to electrification of vehicles.  Therefore, while 

there is no required connection there are references in this document to electrification.   
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COOPERATIVE AUTOMATED TRANSPORTATION OBJECTIVES  

In order to address the challenges defined above, Iowa DOT is formalizing a CAT Service Layer that will 

work together with the other TSMO Service Layers to collectively manage and operate the Iowa 

transportation system. A series of TSMO strategic goals and objectives were developed based on the 

challenges described above, which align to a series of CAT supporting objectives that have been defined 

for the CAT Service Layer. Table 1 presents the CAT objectives that support the Iowa DOT TSMO strategic 

goals and objectives. 

 Table 1 Relationship of CAT Supporting Objectives to TSMO Strategic Goals and Objectives 

 

 

 

 

TSMO Strategic Goal: Objective CAT Supporting Objectives 

1. Safety: Reduce crash frequency and severity. 

Objective 1: Manage the Iowa digital CAT 
ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ƛƴ ƻǊŘŜǊ ǘƻ ƛƴŎǊŜŀǎŜ LƻǿŀΩǎ !± 
readiness. 

2. Reliability: Improve transportation system reliability, 
increase system resiliency, and add highway capacity 
in critical corridors. 

3. Efficiency: Minimize traffic delay and maximize 
transportation system efficiency to keep traffic 
moving. 

4. Convenience: Provide ease of access and mobility 
choices to customers. 

Objective 2: Ease the entry and ongoing 
operations of connected and automated 
vehicles in Iowa through appropriate 
physical infrastructure additions. 

5. Coordination: Engage all DOT disciplines, and external 
agencies and jurisdictions to proactively manage and 
operate the transportation system. Objective 3:  Identify and define the 

business processes needed to allow and 
support CAT within Iowa. 6. Integration: Incorporate TSMO strategies throughout 

5h¢Ωǎ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ǇƭŀƴƴƛƴƎΣ ŘŜǎƛƎƴΣ ŎƻƴǎǘǊǳŎǘƛƻƴΣ 
maintenance, and operations activities. 

7. Security: Prepare for and mitigate potential physical 
and cyber security issues. 

Objective 4: Secure Iowa travelers, 
transportation providers, residents, and 
physical and digital infrastructure against 
intentional or unintentional threats. 
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OPPORTUNITIES IN A TSMO-BASED APPROACH 

Iowa DOT recognizes the potential of CAT to improve transportation efficiency, safety, and the mobility 

of its citizens. For example, increased data to vehicles and warnings about unsafe conditions can allow a 

driver or vehicle to take appropriate action, thereby reducing crashes. Similarly, a variety of applications 

are available or being developed that would facilitate vehicle platooning or communications with 

infrastructure to improve mobility and freight efficiency.  Accordingly, the department has implemented 

CAT through pilot deployments and studies, and through engagement at the regional and national levels. 

A TSMO-based framework for CAT planning recognizes that a holistic approach is necessary to allow all 

layers to complement and support each other. CAT requires information and services from the other 

TSMO services, just as it can provide information and support the other layers. An example of this 

approach can be seen in the recent effort by Iowa DOT to procure new and advanced traveler information 

and traffic management systems. There is an understanding that these systems may ultimately provide 

information to connected vehicles regarding traffic and travel conditions. Similarly, connected vehicles 

may be a source of probe data that can be used to manage traffic and inform travelers of road conditions.  

The tactics in this service layer describe the relationship of CAT with the other seven TSMO Service Layers 

and how those relationships help to achieve the CAT objectives. The tactics help clarify the roles for 

management and operations activities among all eight service layers. Figure 6 illustrates at a high level 

the relationship of CAT services and the interaction with other TSMO Service Layers. 
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Figure 6 Example of CAT Interaction among TSMO Service Layers 
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DESCRIPTION OF EXISTING CONDITIONS 

Defining future actions for the CAT Service Layer requires an understanding not only of the existing 

services and systems operated by the Iowa DOT, but also of the many supporting efforts occurring within 

Iowa and nationally.  This section describes those existing services and systems, as well as supporting 

efforts.   

EXISTING SERVICES LIKELY TO BE IMPACTED BY COOPERATIVE AUTOMATED 

TRANSPORTATION 

A wide variety of services are expected to be impacted by CAT, particularly as penetration rates for 

Connected and Automated Vehicles (CAVs) increase. These include: 

¶ Driver education and training services; 

¶ Vehicle registration and licensing; 

¶ Roadway and supporting infrastructure design; 

¶ Transportation operations; and 

¶ Information sharing with Iowa residents and travelers. 

In the near term, additional services may be required to implement CAT. This may include the wireless 

exchange with CAVs of additional data and communications from roadside infrastructure. 

Longer term high CAV penetration rates may lead Iowa DOT to consider phasing out or transitioning some 

existing service offerings. However, any phasing out of existing services should be given careful 

consideration to ensure that members of the traveling public have available alternatives. For instance, 

vehicle and personal device connectivity may increase to the point that it positively influences other TSMO 

service layers and/or assets maintained by Iowa DOT (e.g. Iowa DOT may consider modification or 

elimination of some traveler information dissemination services, such as Dynamic Message Signs (DMS) 

or 511.  

EXISTING SYSTEMS LIKELY TO BE MODIFIED TO SUPPORT COOPERATIVE 

AUTOMATED TRANSPORTATION 

In the near term, systems may require modification to accommodate CAT. This may include changes to 

the design or operations of physical systems and infrastructure. Examples of possible changes include: 

¶ Full-depth shoulders to allow for a future CAT-designated lane when reconstructing roadways. 

¶ Strengthening pavement design to accommodate high volumes of vehicles traveling along a more 

precise wheel path. 

¶ Supporting connected infrastructure networks by installing continuous fiber, wireless 

communications, and/or power along corridors. 

¶ Adding cameras, sensors, and other roadside equipment for V2I communication. 
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¶ Placing Global Positioning Systems (GPS) reference markers along the interstate medians for AV 

positioning during unstable satellite connectivity.  This could be LIDAR in combination with known 

points to obtain position information. 

¶ Installing roadside objects (technology based or non-technology based) to support navigation and 

guidance (e.g. signs that are readable to both AVs and humans) is one option. 

¶ Establishing new standards for lane striping frequency, composition, or width. 

¶ Providing pull-out areas for CAVs. 

Modifications are also expected for the design and operations of digital systems and infrastructure. New 

communications mechanisms for transmitting and receiving infrastructure and vehicle data may become 

available. Additionally, as more CAT data becomes available, Iowa DOT may need to expand data 

processing and archiving capabilities and the functions of the Advanced Transportation Management 

System (ATMS).  

Longer term, with high CAV penetration rates Iowa DOT may consider phasing out or transitioning some 

existing service offerings. Any phasing out of existing services should be given careful consideration to 

ensure that members of the traveling public have available alternatives. For instance, Iowa DOT may 

decide to implement managed lanes on major interstate corridors to accommodate CAVs or platoons. 

EXISTING COOPERATIVE AUTOMATED TRANSPORTATION STUDIES AND EFFORTS 

CAT has impacted nearly every aspect of the transportation industry, and continues to be a focus of many 

conferences, research initiatives, model deployments, and planning scenarios.  To provide a perspective 

on the evolving nature of CAT, this section highlights some examples of studies and efforts within Iowa 

and at the national level to provide a perspective on the evolving nature of CAT. 

IOWA PLANNING STUDIES RELATED TO CAT 

In an effort to improve interstate mobility and better understand CAT, Iowa DOT has conducted planning 

studies focusing on I-3802 and I-803. Both studies included public involvement, establishment of existing 

conditions, an examination of required improvements necessary to support CAT, evaluation of alternative 

modes of transportation, and a vision for infrastructure investment. The studies offered a variety of CAT-

related recommendations for these corridors. 

Multiple studies are being conducted through a partnership between Iowa DOT, HERE Technologies 

(HERE), the University of Iowa, and Iowa State University.  The study has several immediate goals for 

advancing CAT in Iowa. To date, the group has developed an infrastructure data specification document, 

and is testing the effectiveness of mobile and in-dash V2X hazard alerting.  Additional plans include 

creating a queue detection pilot program, testing tools for obtaining additional detail regarding work zone 

activity, and completing a CAT άproof of conceptέ ǇǊƻƧŜŎǘ for commuter vehicles and trucks. 

 
2 I-380 Planning Study:  https://iowadot.gov/i380planningstudy. 
3 I-80 Planning Study: https://iowadot.gov/interstatestudy/Home. 

https://iowadot.gov/i380planningstudy/
https://iowadot.gov/interstatestudy/Home
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IOWA ADVISORY COUNCIL ON AUTOMATED TRANSPORTATION 

The State of Iowa has also created an Advisory Council (Council) to facilitate the strategic development of 

policy, systems, and infrastructure that are necessary to support CAT.  This includes members from Iowa 

DOT, University of Iowa, Iowa State University, Iowa Department of Public Safety, Iowa State Patrol, Iowa 

Economic Development Authority, Iowa City Area Chamber of Commerce, Technology Association of 

Iowa, Iowa Insurance Commission, Iowa Motor Trucking Association, Freight Advisory Council, Iowa 

League of Cities, Iowa State Association of Counties, and Department of Agriculture and Land Stewardship. 

As stated in its objectives, the Council is intended to: 

¶ Function as a catalyst and forum for automated 

transportation systems and automated vehicle (AV) 

technologies. 

¶ Discuss policy and strategies to further effective and 

successful research, development, testing, operation, 

and implementation of AVs in the state of Iowa. 

¶ Provide coordinated feedback on AVs to both public and 

private entities. 

¶ Promote testing and deployment and remove barriers. 

¶ Provide a forum for education and outreach on 

automated transportation systems and AVs. 

This Service Layer Plan is being developed to be, in part, a resource for the Council, and to expand on its 

findings and recommendations.  The council will have subcommittees made up of subject matter experts, 

each focused on specific AT topics, as shown in Figure 7. 

 

Figure 7 Iowa Advisory Council on Automated Transportation Subcommittee focus areas 
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Since many states have similar groups, the Council values the opportunity to exchange ideas with them.  

DOT staff participation in a national dialog through the American Association of State and Highway 

Transportation Officials (AASHTO) will assist in keeping the Council apprised of updates from other states.  

The Council is open to external stakeholders and has engaged with groups such as the American 

Automobile Association (AAA) and insurance companies.  

Engaging with community members to educate them about CAT is also very important to the Council.  For 

instance, many car owners have an incomplete understanding of the technology within their own vehicle, 

and of the technology that has become available.  Educating communities also provides an opportunity 

to learn about their concerns. 

NATIONAL ORGANIZED EFFORTS 

A variety of efforts are occurring nationally to support CAT.  

¶ CAT Coalition. The CAT Coalition serves as a collaborative focal point for federal, state, and local 

government officials, academia, industry, and related associations to address critical program and 

technical issues associated with the nationwide deployment of connected and automated 

vehicles on streets and highways.  Coalition membership includes representation from 

infrastructure owners and operators (IOOs), original equipment manufacturers (OEMs), 

technology and service providers, and άinternet of thingsέ (IOT) suppliers. Working groups 

develop and provide feedback on CAT resources; promote peer exchange and outreach efforts; 

and promote CAT deployments such as the Signal Phase and Timing (SPaT) Challenge and the 

Connected Fleet Challenge.  Individual working groups that Iowa CAT stakeholders may elect to 

participate in include the following: 

1. Policy, Legislative, and Regulatory (PLR) Working Group ς focusing on policy level topics; 

2. Infrastructure-Industry Working Group ς that has an emphasis on relationships between 

the infrastructure owner operators and industry providers/operators; and 

3. Planning Scenarios Working Group ς that has an emphasis on understanding impacts that 

CAT has on short- and long-term planning. 
 

¶ National Strategy for Highway Automation. The National Strategy for Highway Automation is 

intended to serve ŀǎ ŀ ǊƻŀŘƳŀǇ ŦƻǊ ŀǳǘƻƳŀǘƛƴƎ !ƳŜǊƛŎŀΩǎ ƘƛƎƘǿŀȅ ƴŜǘǿƻǊƪ from freight routes 

to metropolitan areas.  A three-phased approach envisions a transcontinental freight automation 

network as the initial focus, followed by automation networks in major metropolitan areas, and 

ultimately, automation support for the full National Highway System.   This bold effort is expected 

to offer many benefits in bolstering global economic competitiveness and growth, national 

security and preparedness, public health and safety, and corollary technological advancement. 

Iowa is an active leader in the development of this national strategy.  This means Iowans are 

positioned to influence its development and to benefit from the nationwide implementation and 

execution. 
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¶ AASHTO CTSO CAV Working Group.  The AASHTO Committee on Transportation System 

Operations (CTSO) includes a working group on CAV.  This working group provides a forum for 

state DOT members to exchange best practices, conduct outreach, and advance CAV concepts. 

¢ƘǊƻǳƎƘ Lƻǿŀ 5h¢Ωǎ ƛƴǾƻƭǾŜƳŜƴǘ ƛƴ /¢{hΣ Lƻǿŀ ǎǘŀƪŜƘƻƭŘŜǊǎ Ŏŀƴ ƭŜǾŜǊŀƎŜ ǘƘƛǎ ǿƻǊƪƛƴƎ group to 

engage with peers in other state DOTs throughout the development of the CAT program. 
 

¶ AASHTO State AV Task Forces ς Community of Practice.  Iowa DOT participates in the State AV 

Task ForceΩs Community of Practice (CoP). Recognizing that several states have formed (or are in 

the process of forming) AV Task Forces, AASHTO created a CoP with three objectives: 

1. To cross inform others about their efforts; 

2. To understand the products being generated by members that may be of interest to 

others; and 

3. To discuss critical policy and technical issues, as appropriate. 

The AV Task ForceΩs CoP meets through quarterly webinars or conference calls to exchange 

information.  In addition, ideas are shared via an on-line dialogue facility. 

¶ American Association of Motor Vehicle Administrators (AAMVA) AV Working Group.  AAMVA 

operates an AV Best Practices working group that is defining best practices with the intent of 

sharing them with member jurisdictions.  Examples of topics include regulation of autonomous 

vehicles and the testing of drivers who will operate autonomous vehicles. 
 

¶ The Connected Vehicle Pooled Fund Study (CV PFS). This initiative involves large-scale research 

and demonstration projects, with an emphasis on connectivity between vehicles and 

infrastructure systems.  Iowa stakeholders may consider tracking the products and outcomes of 

this effort while also evaluating membership options.   

Additionally, there are several ongoing public- and private-sector efforts occurring nationally to support 

CAT efforts using both cloud- and roadside-based technologies: 

¶ AV 2.0. In September 2017, ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎ 5ŜǇŀǊǘƳŜƴǘ ƻŦ ¢ǊŀƴǎǇƻǊǘŀǘƛƻƴΩǎ όUSDOTΩǎύ National 

Highway Traffic Safety Administration (NHTSA), released a voluntary guidance document 

intended to support the automotive industry, states, and other key stakeholders.  Automated 

Driving Systems 2.0: A Vision for Safety (AV 2.0) is divided into two sections: Section 1 contains 

voluntary guidance for the safe testing and deployment of automated driving systems (ADS); 

Section 2 provides best practices for state highway safety officials with regard to procedures and 

conditions for operation of ADS on public roadways and also clarifies federal and state roles in the 

regulation of ADS.  

 

¶ Table 2 highlights USDOT and state responsibilities for ADS as noted in this document. 
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Table 2. NHTSA and State Responsibilities for ADS from USDOT AV 2.0 

USDOT/bI¢{!Ωǎ wŜǎǇƻƴǎƛōƛƭƛǘƛŜǎ {ǘŀǘŜǎΩ wŜǎǇƻƴǎƛōƛƭƛǘƛŜǎ 

Setting safety standards for new motor 
vehicles and equipment 

Licensing human drivers and registering motor 
vehicles in their jurisdiction 

Enforcing compliance with safety standards Enacting and enforcing traffic laws and 
regulations 

Investigating and managing the recall and 
remedy of non-compliances (and safety 
related defects) nationally 

Conducting safety inspections, as needed 

Communicating with and educating the public 
regarding motor vehicle safety issues 

Regulating motor vehicle insurance and 
liability 

 

¶ AV 3.0. In December 2018, USDOT released a document that builds upon AV 2.0. Preparing for 

the Future of Transportation: Automated Vehicles 3.0 (AV 3.0) describes the six principles that 

guide USDOT programs and policies on automated transportation and describes five 

implementation strategies for how USDOT translates the principles into action.   
 

¶ Additional Resources.  The USDOT has issued a number of additional resources to support CAT 

activities, including V2V Notice of Proposed Rulemaking; V2I Deployment Guidance; V2I Hub; and 

DSRC Specification 4.1. 
 

¶ Pilot Deployments.  Large-scale Connected Vehicle Pilots and Smart City Deployments sponsored 

by the USDOT are occurring in Columbus, New York City, Tampa, and Wyoming. 
 

¶ Early Local Deployments.  The SPaT Challenge has been accepted by 26 states to date, with over 

2,000 signals expected to be equipped in the coming years. 
 

¶ CAT Policy Frameworks.  Over 2н ŀƎŜƴŎƛŜǎ ŀǊŜ ǊŜǇǊŜǎŜƴǘŜŘ ƻƴ ǘƘŜ /!¢ /ƻŀƭƛǘƛƻƴΩǎ /!¢ κ /!± 

Policy Clearinghouse via various CAT-related policies and plans: 

https://transportationops.org/CATCoalition/clearinghouse-cat-policy-frameworks.   

 

LEGAL ISSUES FOR COOPERATIVE AUTOMATED TRANSPORTATION 

As of July 2019, 40 states have enacted CAT legislation or a related executive order4.  Legislation and 

executive orders range from specific details regarding licensing or following distances that could in some 

ways be restrictive, to more general exemptions that provide greater flexibility for CAT initiatives, to 

general authorization for testing and advisory committees.  

Iowa has enacted the following laws related to CAT:  

 
4Autonomous Vehicles State Bill Tracking Database. National Conference of State Legislatures. Accessed 
July 2019. http://www.ncsl.org/research/transportation/autonomous-vehicles-legislative-database.aspx  
 

https://transportationops.org/CATCoalition/clearinghouse-cat-policy-frameworks
http://www.ncsl.org/research/transportation/autonomous-vehicles-legislative-database.aspx
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¶ House File 387 became effective on June 1, 2019 and modifies existing Iowa Code5 to remove 

vehicle following distance requirements for towing to accommodate coordinated platoons.  

¶ Senate File 302 became effective on July 1, 2019 and provides CAT-related definitions, conditions 

for operation, insurance requirements, expectations when involved in an accident, on-demand 

driverless-capable vehicle network allowances.  It also addresses taxing authority, specifically 

prohibiting political subdivisions (cities and counties) from imposing a tax on system equipped 

vehicles.  

¶ House File 767 was signed on May 16, 2019 and contains various effective dates according to the 

respective divisions of the bill.  This bill establishes registration fees for electric vehicles.  

The Iowa CAT-related laws are similar to those in other states regarding: 

¶ Definitions of CAVs and their operators and other CAV-related terms, such as platooning (22 total 

states).  

¶ Vehicle following distances for coordinated platoons (18 total states).  

¶ Insurance and liability for CAVs (11 total states). 

Additional legislative changes that other states have enacted for CAT include the following examples:  

¶ Defining the role of passengers/operators and establishing allowances for viewing devices while 

in motion (12 states). 

¶ Preventing local authorities from prohibiting CAV use (5 states). 

¶ Registering and licensing CAVs (4 states). 

¶ Establishing requirements for various crash scenarios, such as reporting the crash and staying at 

scene (4 states). 

¶ Establishing safety standards and penalties for violations (2 states). 

¶ Addressing vehicles without standard operating gear, e.g. steering wheel, pedals (1 state). 

CAT legislation or related executive orders enacted in states bordering Iowa are described in Table 3. A 

full list of enacted legislation and its relationship to Iowa Code is presented in Appendix C. 

 

 

 

 

 

 
5Iowa Code 2019. Accessed June 2019. Note: this link is to the code as it stood prior to the start of the 
2019 session, a link to the updated code will be inserted when available. 
https://www.legis.iowa.gov/law/iowaCode  

https://www.legis.iowa.gov/legislation/BillBook?ba=HF387&ga=88&utm_medium=email&utm_source=govdelivery
https://www.legis.iowa.gov/legislation/BillBook?ba=SF302&ga=88&utm_medium=email&utm_source=govdelivery
https://www.legis.iowa.gov/legislation/BillBook?ga=88&ba=HF%20767
https://www.legis.iowa.gov/law/iowaCode
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Table 3 CAT Legislation or Executive Orders in Neighboring States 

State Legislation or Executive Order 

Illinois Executive 
Order 13, 
2018  

¶ Directs interagency coordination to launch and support Autonomous 
Illinois Initiative, led by Illinois DOT. 

¶ Creates the Autonomous Illinois Testing Program, administered by Illinois 
DOT. 

House 
791, 2017 

¶ Amends Vehicle Code to define autonomous vehicle. 

¶ Bans local prohibitions on autonomous vehicle use on local roadways. 

Minnesota Executive 
Order 04, 
2018  

¶ 9ǎǘŀōƭƛǎƘŜǎ ǘƘŜ DƻǾŜǊƴƻǊΩǎ !ŘǾƛǎƻǊȅ /ƻǳƴŎƛƭ ƻƴ /ƻƴƴŜŎǘŜŘ ŀƴŘ 
Automated Vehicles. 

¶ Related documentation: MnDOT CAV website. 

Executive 
Order 19-
18, 2019 

¶ Replaces Executive Order 19-18; 

¶ /ƻƴǘƛƴǳŜǎ ǘƘŜ ŜŦŦƻǊǘǎ ƻŦ ǘƘŜ DƻǾŜǊƴƻǊΩǎ /ƻǳƴŎƛƭ ƻƴ /ƻƴƴŜŎǘŜŘ ŀƴŘ 
Automated Vehicles 

Missouri None 

Nebraska Legislature 
989, 2018  

¶ Authorizes automated and driverless vehicles and on-demand driverless 
vehicle networks with requirements, restrictions, and limitations. 

¶ Provides powers and duties for the Department of Motor Vehicles (DMV). 

¶ Defines terms. 

South Dakota None 

Wisconsin Senate 
695, 2018  

¶ Defines and creates traffic law exemptions for a vehicle platoon traveling 
in a unified manner at electronically coordinated speeds.  

Senate 
698, 2018  

¶ Revises provisions relating to distances between vehicle platoons. 

Executive 
Order 245, 
2017  

¶ /ǊŜŀǘŜŘ DƻǾŜǊƴƻǊΩǎ {ǘŜŜǊƛƴƎ /ƻƳƳƛǘǘŜŜ ƻƴ !ǳǘƻƴƻƳƻǳǎ ŀƴŘ /ƻƴƴŜŎǘŜŘ 
Vehicle Testing and Deployment to determine how best to advance the 
testing and operation of autonomous and connected vehicles.  

¶ Submitted findings: June 2018 report. 

  

https://custom.statenet.com/public/resources.cgi?id=ID:exec_order:IL201813&ciq=ncsl&client_md=067e6ae560d64c2946df8320c1736b64&mode=current_text
https://custom.statenet.com/public/resources.cgi?id=ID:exec_order:IL201813&ciq=ncsl&client_md=067e6ae560d64c2946df8320c1736b64&mode=current_text
https://custom.statenet.com/public/resources.cgi?id=ID:exec_order:IL201813&ciq=ncsl&client_md=067e6ae560d64c2946df8320c1736b64&mode=current_text
https://custom.statenet.com/public/resources.cgi?id=ID:bill:IL2017000H791&ciq=ncsl&client_md=7aec7bc0b982312e5601895c8c508a69&mode=current_text
https://custom.statenet.com/public/resources.cgi?id=ID:bill:IL2017000H791&ciq=ncsl&client_md=7aec7bc0b982312e5601895c8c508a69&mode=current_text
http://www.dot.state.mn.us/automated/order.html
http://www.dot.state.mn.us/automated/order.html
http://www.dot.state.mn.us/automated/order.html
http://www.dot.state.mn.us/automated/index.html
https://www.leg.state.mn.us/archive/execorders/19-18.pdf
https://www.leg.state.mn.us/archive/execorders/19-18.pdf
https://www.leg.state.mn.us/archive/execorders/19-18.pdf
https://custom.statenet.com/public/resources.cgi?id=ID:bill:NE2017000L989&ciq=ncsl&client_md=bfad91aac932cb3ab32e2f93d294c8d2&mode=current_text
https://custom.statenet.com/public/resources.cgi?id=ID:bill:NE2017000L989&ciq=ncsl&client_md=bfad91aac932cb3ab32e2f93d294c8d2&mode=current_text
https://docs.legis.wisconsin.gov/2017/proposals/sb695
https://docs.legis.wisconsin.gov/2017/proposals/sb695
https://custom.statenet.com/public/resources.cgi?id=ID:bill:WI2017000S695&ciq=ncsl&client_md=55c953de980e76fb3019bee6b12c0b36&mode=current_text
https://custom.statenet.com/public/resources.cgi?id=ID:bill:WI2017000S695&ciq=ncsl&client_md=55c953de980e76fb3019bee6b12c0b36&mode=current_text
http://docs.legis.wisconsin.gov/code/executive_orders/2011_scott_walker/2017-245.pdf
http://docs.legis.wisconsin.gov/code/executive_orders/2011_scott_walker/2017-245.pdf
http://docs.legis.wisconsin.gov/code/executive_orders/2011_scott_walker/2017-245.pdf
https://wisconsindot.gov/Documents/about-wisdot/who-we-are/comm-couns/av-final-report-062918.pdf
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OBSERVED TRENDS, CHALLENGES, AND FORECASTS FOR THE FUTURE 

TRENDS 

A number of activities are currently underway by both IOOs and OEMs that point to a future with CAT: 

¶ CAT Policy Frameworks. Many IOOs are anticipating CAT and beginning to develop task forces, 

executive committees, or research initiatives to explore CAT and understand what it means for 

their state and agency. This has sometimes been motivated by legislation or executive orders, as 

indicated in the previous section. Some IOOs have already published CAT-related strategic plans, 

executive reports, or other documents. 

¶ Early First-Generation Deployments. An increasing number of IOOs are deploying their initial CAT 

infrastructure systems.  An example of a common first CAT infrastructure deployment is the 

broadcast of SPaT data with accompanying MAP messages.  SPaT/MAP broadcasts provide data 

for a variety of on-board applications, including red light violation warning (RLVW) and pedestrian 

in signalized crosswalk warning.   

¶ Expanded Deployments.  Some IOOs that have completed first-generation systems are expanding 

their existing deployments to a larger network.  For example, Colorado DOT, Michigan DOT and 

Utah DOT all have wide area deployments underway or operational that will deploy a vast 

network of CAT infrastructure.  

¶ Autonomous Vehicle Testing on Public Roads.  Non-traditional OEMs like Uber and Waymo 

continue to test autonomous vehicles in various environments.  Similarly, autonomous shuttles 

(often referred to as driverless shuttles) are being tested and deployed (either for temporary 

demonstrations or long-term operations) in a variety of urban and suburban settings, including 

the cities of Las Vegas and Minneapolis, and the state of Utah.  One critical role these 

demonstrations are playing is allowing the general public to ride in and experience the new 

technologies. 

¶ Autonomous Vehicle Operations on Private Roads.  Autonomous vehicle operations are 

underway in locations with private roads (e.g. inside gated retirement communities) and are 

delivering benefits to travelers. 

¶ Production Vehicle Manufacturer Announcements.  Several OEMs such as GM, Ford, and Toyota 

have made announcements about equipping their vehicles with connectivity and/or 

communications capabilities in the coming decade, either through DSRC or Cellular-V2X 

communications. 

¶ Guiding Principles.  Several initiatives are developing guiding principles related to CAT activities 

that are likely to shape the overall industry approach, and Iowa CAT stakeholders have 

opportunities to both provide input to the guiding principles and benefit from the direction they 

offer.  While it is likely that additional documents will continue to define principles from both the 

public and private perspectives, examples of current efforts to develop guiding principles include: 

o AASHTO, the Institute of Transportation Engineers (ITE), and ITS America have drafted 

Guiding Principles for Connected Infrastructure supporting Cooperative Automated 
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Transportation, anticipating that these principles will be reviewed, modified, and ultimately 

ŀǇǇǊƻǾŜŘ ōȅ ŜŀŎƘ ŀǎǎƻŎƛŀǘƛƻƴΩǎ ƳŜƳōŜǊǎƘƛǇΤ  

o ! ŘƻŎǳƳŜƴǘ ǘƛǘƭŜŘ ά{ŀŦŜǘȅ CƛǊǎǘ ŦƻǊ !ǳǘƻƳŀǘŜŘ 5ǊƛǾƛƴƎέ ǿŀǎ ǇǳōƭƛǎƘŜŘ ōȅ ŀ Ŏƻŀƭƛǘƛƻƴ ƻŦ мм 

companies that include Aptiv, Audi, Baidu, BMW, Continental, Daimler, Fiat Chrysler 

Automobiles, Here, Infineon, Intel, and Volkswagen.  This document is described as a 

framework for the development, testing, and validation of safe autonomous vehicles. 

o In July 2019, Uber published a ά{ŀŦŜǘȅ /ŀǎŜέ that describes testing and development of their 

self-driving system and encourages the industry to collaborate on safety.  Uber described 

this as an approach to provide additional transparency around their safety approach.   

POTENTIAL FUTURE CHALLENGES 

The list below describes some of the challenges that will likely impact future CAT deployment and 

operations: 

¶ Communications Spectrum Uncertainty.  Since 1999, the Federal Communications Commission 

(FCC) has allocated 75 MHz of the 5.9 GHz band to transportation use, with the intent of 

promoting the safety of automobile drivers, passengers, and possibly even pedestrians. Recently, 

there have been questions about the long-term status of dedicated transportation use of this 

spectrum.   

¶ Communications Technologies.  Since 1999, the default communications technology for the 5.9 

GHz spectrum has been the use of the DSRC protocol.  However, cellular V2X and 5G technologies 

have recently been introduced as alternates and/or supplements to DSRC.  The industry now lacks 

universal agreement on the long-term communications technology for V2V and V2I 

communication. This uncertainty is impacting long-term investments from both the private and 

public sectors. 

¶ Security of Communications.  V2I and V2V communications will ultimately require a credentials-

based mechanism for securing messages.  Questions remain regarding ownership, cost, and 

responsibility for managing a national security credentialing system to support the V2I and V2V 

use cases. 

¶ Potential for Unsafe Proliferation of Autonomous Features.  While there is considerable industry 

attention to the safety of autonomous features in vehicles, the introduction of any 

transformational technology change introduces potential risks of safety factors not anticipated. 

¶ Abuse and Misuse of Autonomous Features. As the autonomy of vehicles incrementally increases 

beyond driver assist, there is potential for drivers to either misuse functions if they are not well 

understood or to abuse functions that are understood.  Educating drivers about the facts of the 

autonomous features (e.g. the limits they are allowed to rely on the autonomy) can reduce the 

misuse, but drivers may be included to push the extent that they rely on the autonomy beyond 

the level it is tested and trusted. 

¶ Enforcement of Autonomous Vehicles. Autonomous vehicles will introduce new and unique 

challenges to law enforcement and emergency responders.  It likely will not be possible to 

distinguish the level of autonomy by visual inspection of a vehicle traveling down the road, 

https://uberatg.com/safetycase
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creating challenges of enforcing distracted driving laws.  Similarly, the testing and verification of 

vehicle functions is not well understood at this time. 

¶ Vulnerable Road Users.  While vulnerable road users stand to benefit from increased mobility 

through autonomous vehicles, there are potential safety risks by removing some or all of the 

ŘǊƛǾŜǊΩǎ ŎƻƴǘǊƻƭΦ  ¢ƘŜ Ǿƛǎǳŀƭ ŎƻƴŦƛǊƳŀǘƛƻƴ ŀƴŘ ƻŦǘen eye contact or hand gestures that enable 

ǾǳƭƴŜǊŀōƭŜ ǊƻŀŘ ǳǎŜǊǎ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ŘǊƛǾŜǊΩǎ ƛƴǘŜƴǘƛƻƴ ǿƛƭƭ ƭƛƪŜƭȅ ŘŜŎǊŜŀǎŜ ƻǊ ǊŜƳƻǾŜ ŀǎ 

vehicles increase in autonomy. 

¶ Identifying and Understanding Levels of Automation.  !ƴȅ ǎǇŜŎƛŦƛŎ ǾŜƘƛŎƭŜΩǎ ƭŜǾŜƭ ƻŦ ŀǳǘƻƳŀǘƛƻƴ 

may vary depending upon software upgrades downloaded, driver activation (or deactivation) of 

features.  Similarly, automation functions may be marketed as features in vehicles, with various 

names depending upon the manufacturer.  This may create confusion for both the drivers as well 

as enforcement. 

¶ Common Nomenclature.  Currently no universal set of CAT related terms and definitions exists.  

While multiple organizations have developed or are developing these, inconsistencies remain 

between definitions used in legislation, technical research, vendor products, and supporting 

resources. 

FORECASTS 

The trends, activities, and challenges discussed above point to three parallel transitions that are likely to 

occur over the coming decades: 

1. A progressive increase in the level of automation and connectivity in privately-owned vehicles ς 

the rate of which is difficult to estimate. 

2. Increased use of fully autonomous (i.e. no on-board driver controls) shared vehicles for transit, 

shuttles, rideshare, mobility-on-demand, and commercial vehicles. 

3. Increasing enactment of legislation, policies, and regulations by federal, state, and local 

governments to ensure safe and equitable operations and foster better understanding by all 

stakeholders. 

Due to many variables involved, estimates of CAV penetration rates within 10 or 25 years vary widely from 

10 percent to nearly 100 percent of the vehicle fleet. It is expected that a major paradigm shift will occur 

at some point in the coming decades when we reach a critical mass of operational CAVs and electric 

vehicles. When this occurs, travel patterns are likely to change significantly, requiring significant 

infrastructure changes as well. However, given the fast-changing pace of new and evolving technologies, 

much uncertainty remains about when the CAT future will arrive or what it will look like.  
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FUTURE DIRECTION FOR COOPERATIVE AUTOMATED TRANSPORTATION 

IN IOWA 

The next 10 years promises to be transitional and formative for CAT throughout the United States. During 

this period, the vehicles on Iowa roads will increase in automation, with growing use of commercial 

products available today (e.g. Cooperative Adaptive Cruise Control (CACC)) as well as new features and 

functions as they are introduced in production vehicles.  In fact, it is possible that testing and limited 

operations of fully autonomous vehicles will become increasingly common, supporting specific freight or 

transit uses.  

ELEMENTS OF THE FUTURE DIRECTION OF CAT IN IOWA  

Iowa DOT will gather input and direction from the National Strategy on Highway Automation, the Iowa 

Advisory Council on Automated Transportation, and additional Iowa CAT stakeholders.  This input is not 

limited solely to public agencies.  For example, private sector industry is represented on the Council, and 

the National Strategy for Highway Automation includes a component of private sector outreach and input. 

The department will conduct a variety of activities in line with the identified CAT and TSMO objectives.  

As illustrated in Figure 8, these activities can be organized into elements of the future direction of CAT in 

Iowa, as follows: 

¶ Advancing and supporting a digital CAT infrastructure that benefits from both public and private 

data and information;  

¶ Supporting efforts to expand the generation and availability of AV-ready data; 

¶ Making practical, incremental changes to the Iowa DOT physical infrastructure and digital 

infrastructure to support CAT; 

¶ Developing a coordinated approach that aligns national efforts with LƻǿŀΩǎ Automated 

Transportation Vision developed by the Iowa Advisory Council on Automated Transportation, 

which may include DOT activities and policy, legislative, and regulatory efforts;  

¶ Informing Iowa residents about CAT, potentially through driver education, licensing, and 

outreach, and representing statewide needs to encourage equity; 

¶ Increasing internal CAT readiness at Iowa DOT by updating business processes, meeting staffing 

and funding needs required by CAT, and educating decision makers; and 

¶ Minimizing security threats are minimized to all CAT-related systems and activities. 

In addition to the influences and actions that are expected over the next several years, Figure 8 illustrates 

these elements of the future direction for CAT in Iowa. Details on the seven elements of the future 

direction are described below, as they relate to the previously defined CAT supporting objectives. 
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Figure 8 Future Direction for Cooperative Automated Transportation in Iowa 

DIGITAL CAT INFRASTRUCTURE 

The digital infrastructure will be a critical component of CAT in Iowa. Currently, the availability and 

maturity of digital infrastructure in Iowa is very low. However, it is likely to be deployed rapidly statewide 

over the next 5-10 years.  This increasing availability and maturity is expected to simultaneously increase 

CAT functionality at a rapid rate. The department envisions this rapid growth as occurring largely through 

private-sector investment, ownership, and partnerships, with some ownership at the state and local 

public levels. Figure 9 depicts the relationship of digital infrastructure availability and maturity to 

proportionately enhance CAT functionality.  

Iowa DOT envisions early demonstrations will help with understanding the business case as well as helping 

to define the respective roles of industry and DOT in funding, deployment, operations, and maintenance 

of the digital infrastructure. These demonstrations would be encouraged and supported by Iowa DOT but 

preferably led by the private sector. Demonstrations will also help identify roles where Iowa DOT adds 

value that third-party providers and private sector cannot. 
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PHYSICAL CAT INFRASTRUCTURE 

Physical infrastructure is another a key element of the CAT vision in Iowa. As illustrated Figure 9, the 

physical infrastructure is largely built out and therefore widely available for traveler needs. The future 

direction for CAT will require Iowa DOT to make changes to this network to enable CAT functionality.   

Some changes to the physical infrastructure will involve low or no technology improvements.  These may 

include improvements to lane striping (e.g. widening of stripes or increased frequency of painting), signing 

changes, and traffic signal improvements.  These changes are expected to be implemented based on a 

timeline developed by the National Strategy for Highway Automation and can be near-term changes that 

will benefit drivers of non-autonomous vehicles as well.6 

Other changes to the physical infrastructure will involve technical solutions with a higher degree of 

complexity and require increased maintenance and operation.  These may include roadside or cloud 

broadcasts of data to support V2I applications in vehicles, roadside data captures of data broadcast by 

vehicles for information gathering.  These technology changes to the physical infrastructure are longer 

term changes and do offer potential benefits to vehicles with on-board applications.  However, such 

changes are expected to be incremental, practical, and targeted to specific locations and corridors, such 

that availability and maturity of the physical infrastructure incurs minimal expansion while CAT 

functionality is steadily increased. Figure 9 shows how expansion and increased CAT functionality for the 

physical infrastructure is relatively less than that expected for the digital infrastructure. 

To support incremental changes to the physical infrastructure, Iowa DOT envisions pilot projects will be 

conducted to help understand the needed changes in the physical infrastructure to support CAT. The Iowa 

DOT currently envisions four types of demonstrations: 

1. Proof of Concept. Demonstrations to learn if something is possible technically or institutionally.  

2. Benefit Understanding. Understand the direct and indirect benefits to be expected as CAT 

deployments progress and infrastructure investments continue, and to quantify these benefits to 

the extent possible in relation to TSMO goals. 

3. Cost Understanding. Learn the costs of an activity and determine its fiscal feasibility within the 

current technical or institutional structure, and relate costs to the estimated benefits.  

4. Design Understanding. Discover design changes necessary for the future CAT environment. 

For example, a design understanding demonstration could focus on design for a major interstate corridor 

such as I-80 to understand whether pullouts are needed to support AVs and how AVs might handle them. 

As another example, a proof of concept demonstration could experiment with fiber or other uses of 

conduit to support CAT.  

 

 

 
6 Preparing Local Agencies for the Future of Connected and Autonomous Vehicles; Iowa State University 
for the MN LRRP.  http://www.dot.state.mn.us/research/reports/2019/201918.pdf 
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Figure 9 Future Direction for Expansion of CAT Physical and Digital Infrastructure in Iowa 

AV-READY DATA  

Iowa DOT recognizes the importance of data to support CAT and intends to systematically increase the 

accuracy and level of detail of DOT-generated AV-ready data. This AV-ready data will directly support, 

contribute to, and be generated by the digital infrastructure. At the same time, Iowa DOT will make 

accommodations to receive non-DOT data from the digital infrastructure to increase TSMO capabilities. 

Iowa DOT recognizes the importance of augmenting data systems and availability in a way that is 

sustainable and formalized throughout the department. 

For example, an agreed-upon goal for the Iowa DOT is to have statewide AV-ready work zone data 

available within 10 years. This will begin soon as a pilot with staff focusing on work zones that have higher 

crash rates to get comfortable with the data and understand what it takes to generate, validate, process, 

and disseminate the data. Iowa DOT is also participating as a pilot state in the FHWA Work Zone Data 

Initiative, which is expanding the availability of work zone activity data and supports this goal for AV-ready 

work zone data. Once the cost of generating AV-ready work zone data (or any data for the digital 

infrastructure) is understood, Iowa DOT may release a position statement describing the ŘŜǇŀǊǘƳŜƴǘΩǎ 

vision of the respective roles of the DOT and private sector. 

COORDINATION AND ALIGNMENT WITH NATIONAL AND LOCAL COOPERATIVE AUTOMATED 

TRANSPORTATION GUIDANCE 

Deployment of physical and digital CAT infrastructure and AV-ready data described in the previous 

sections is expected to ultimately harmonize with both national and local CAT guidance, recognizing that 

this guidance is evolving as well. A variety of national organizations such as USDOT, AASHTO, AAMVA, and 

the CAT Coalition provide guidance and recommendations for the deployment of CAT. Further, as part of 

its phased deployment, the National Strategy for Highway Automation is expected to develop a variety of 

resources to help agencies prepare for future automation.  One such ǊŜǎƻǳǊŎŜ ǿƻǳƭŘ ōŜ ŀ άroadmapέ that 






























































